
B & K 440 Cathode Rejuvenator Tester. 

draws a momentary emission current 
of very high density. This knocks con- 
tamination from the cathode surface 
and allows emission to return to normal. 

The high voltage used for shot reac- 
tivation varies from 200 to 1,000. Fig. 7 
shows a 1,000 -volt shot reactivation 
circuit. Note that the applied voltage is 
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Fig. 7- Shot -reactivation circuit. 

dc, which takes advantage of the power - 
supply characteristic to control the 
current flow and avoid damage to the 
picture tube. 

Interelement shorts 
Not all shorts in a picture tube are 

repairable. But a surprising number 
of picture tubes which seem hopelessly 
shorted and which show a poor raster 
(or no raster at all) can be completely 
cleared of shorts and restored to useful 
life. 

Fig. 8 shows a type of short that 
can be repaired. It is caused by a bit 
of metallic dust getting between two 
elements in the CRT gun. Fig. 9 shows 
a short that usually cannot be re- 
paired. This is a structural defect that 
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Fig. 8 -A metallic flake can short two 
elements together. 
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might be a fault of manufacture or 
caused by excess heat of operation. Note 
that the CRT gun elements are warped 
and touching each other. 

To check for a short, we need an in- 
dicating device and a means of isolating 
the shorted element. A neon lamp is 
invariably used as the indicating device. 
All popular CRT checkers use one of 
two methods to isolate the shorted 
element. 

The first method- preferred by the 
majority of manufacturers - uses a 
switch. Each position is labeled with 
the name of the element to which it is 
connected. If the neon lamp lights when 
the switch is turned to any one position, 
one of the shorted elements is positively 
identified (Fig. 10). Switch section A 
contacts all but one element and con- 
nects them through the neon -indicator 
network to one side of a transformer 
winding. Section B of the switch con- 
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Fig. 9 -A short caused by structural 
deformation. 

nects the isolated element to the other 
side of the transformer winding. Thus, 
a short between the isolated element 
and any of the other elements causes 
the neon lamp to glow. 

The second method (Fig. 11) em- 
ploys several indicator lamps. Here 
each element is isolated by a lamp ex- 
cept for the cathode. An advantage of 
this method is that no switch is neces- 
sary. To identify the shorted elements, 
however, it is necessary to interpret 
the various combinations in which the 
four lamps can glow. 

Anchor Products T -470 CRT tester. 

Repairing inferelement shorts 
To repair a short, a momentary high 

current must be passed through the 
shorted path (in an action similar to 
shot reactivation as described above). 
The intense heat of the high current 
burns up the loose material lodged be- 
tween the elements and thus clears the 
short. In the circuit of Fig. 12, a switch 
similar to that of Fig. 10 allows you to 
apply the repair voltage to any one ele- 
ment. This method can clear a cathode - 
to- heater short, a feature not provided 
by some instruments. Danger of heater 
burn -out is avoided by separating the 
heater- and repair- current paths. 

Ac may also be used for repairs. One 
early manufacturer of CRT testers used 
a high -voltage rf supply called a 
Sparker. Repair circuits have proved to 
be a very popular feature and are found 
in nearly all instruments. 

Open elements 
Technicians often misunderstand the 

term "open element" in a picture tube. 
In particular, a cathode whose emitting 
surface has become dead is often re- 
ferred to as an open cathode. It is not 
open unless there is an actual break in 
the wire leading from the base pin. 
Such breaks do occur and can some- 
times be seen inside the tube neck ( Fig. 
13). However, whether the failure of 
the element to pass current is due to 
a lack of emitting material or due to a 
break, the treatment is the same and is 
covered in the various instruction man- 
uals under the heading of Welding. A 
simple test for an open is to tap the 
neck of a CRT which shows no raster 
at any brightness level. If the screen 
lights up momentarily at each tap, an 
element (usually the cathode) is in- 
termittently open and it is worth try- 
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